An interest for the rainbow trout production is in expansion in Serbia in recent years. When they make plans for investments, the potential investors into the trout production are usually faced with decision what is optimal size of production they are going to establish. In order to make proper decision, they have to know data on the production and economic performances that could be realized with different production volumes. Unfortunately, the literature on economic parameters dealing with the rainbow trout production is not very rich. This paper is dealing with economic aspects of the rainbow trout production in the conditions of the modern technology utilization that assumes use of water oxygenation.
Introduction
On the cold-water fish farms in Serbia it has been produced the rainbow trout (Oncorhynchus mykiss) as the table fish, while the brown trout (Salmo trutta) and Danube salmon (Hucho hucho) have been produced for restocking of open watersnatural watercourses.
The typical size of rainbow trout in Serbia is between 250g and 400g, whereas they are sold fresh on ice. Contrary to developed countries of Europe (Disegna et al., 2009) in Serbia there have not been still produced the organic trouts.
The trout is breeding in Serbia in two ways: with the spring water and with the river/stream water. The breeding based on spring water is characterized by lower variations in temperature, as well as less variation of available water quantity during the year. On the other hand, the use of river water for trout breeding is associated with very large changes in temperature (0°C-20°C) and drastic changes in flow rates during the year. Particularly sensitive period in the trout production represents the summer (June-September) when at the same time the water flow rates are the lowest and the temperatures are the highest. This phenomenon represents the greatest problem in successful trout breeding with the river water. In addition to low water levels in the summer, there is often present flooding in the spring and autumn period as well, which more often causes the considerable economic damages in the trout fisheries like in the year 2014.
The fish farms for trout breeding in Serbia according to the type are mostly the flow-through systems, and according to the way of construction they are the concrete ones (so-called the raceway basins or raceways). There are also several cage systems fish farms (Zaovine Lake, Lisinsko Lake), but production on them is proportionally small.
The size of trout farms in Serbia can be expressed on the basis of the volume and number of basins, as well as on the basis of production volume. According to the production, there are fish farms which produce less than 100 kg of trout, as well as those whose annual production amounts to 150-200 t. According to the completeness of the production process, there are the full-systemic farms that begin production with spawning of broodstock as well as the semisystemic ones that begin production with purchasing of some fry or fingerlings.
In general, the trout farming in Serbia is characterized by very large fluctuations in production conditions, then in the size of the ponds and in the quantity of produced fish. Compared to the neighboring countries, the conditions for the trout production in Serbia can be assessed as the acceptable ones. As a major disadvantage it can be stressed the absence of sufficient quantities of quality water, stable flow rate and the temperature during the year.
The research subject of this paper is comparison between the economic results of the various size trout ponds in Serbia dealing with production of market size trout. For the purposes of this analysis it was used the method of analytical calculation, wherein the essential factors are the production circumstances (primarily the water quality and type of the fish breeding).
Material and Methods
The main goal of this paper is to analyze the production and economic results on the rainbow trout farms in Serbia in the case of two production models, on the basis of average production conditions and applied technology for rainbow trout breeding with water oxygenation.
The analysis given in the paper has been primarily based on the data collected by the interview carried out on three rainbow trout fish farms in Serbia. There were used average values for the several years' period. Three analyzed farms annually produce over 250 tons of rainbow trout, which represents over 25% of the Serbian production recorded in the past 5 years. On the basis of the average values referring to the rainbow trout production in different farms, there were made the analytical calculations with the basic absolute and relative economic parameters (value of production, operating costs, financial result, the production efficiency and profitability). Comparison of achieved economic results between the farms was done at the level of realized financial results, production efficiency and profitability.
In analysis there were defined two production models: the first model with 50 tons of the market size rainbow trout annual production (M1 model) and the second one with 150 tons (M2 model).
In this paper it was also used the domestic and foreign relevant literature, the secondary results of case studies and resources available on the Internet (RZS, 2015; FAO Fisheries and Aquaculture Department, 2015). The available data were analyzed using the "desk research" method, analysis and synthesis and method of analytical calculation.
Production Results
According to available data, the production of the trout farms in Serbia is carried out on the exploitation surfaces between 33,255m 2 and 42,639m 2 . Volume of the basins in which the production is performed is nearly as much as the volume because the biggest part of the area (>85%) is occupied by the basins for fattening with the average depth between 1 i 1.1m, while the basins for fry are mainly of a depth between 0.6m and 0.8m. In the calculations and presentation of achieved production per area unit, there can be used different data concerning the production indicator, such as the quantity of produced young fish of different age groups, then the quantity of totally produced fish for consumption, as well as the quantity of produced and sold market size fish in a calendar year. Similarly, for the area of the trout fish basins there can be used data for the total area of the basins, then the basin area for the production of different trout age categories, as well as the exploitation areas by particular years.
The quantity of table rainbow trout that is produced and sold annually in Serbia amounted to 796t-880t in the analyzed five-year period, with an annual average of 842t. This production was realized on the fattening basins area between 28,489m . The indicator of production per production capacity unit area provides information on the intensity degree of the trout breeding in the phase of fattening. On the other hand, the production of table fish per total area unit indicates the total engaged production capacities for the production of market size fish and in analyzed period it amounted to 23kg/m 2 in an average. There are also cases where trout farms achieved production higher than 50 kg/m3 (Markovic et al., 2009).
The shown production refers to Serbia as a whole and it is conditioned by a series of problems the trout farming is facing with (insufficient quantity of water in the summer time, poor financial position of producers, difficulties in selling of fish and payments).
In addition to the results presented, there are fish farms that achieve significantly better production results. These are the fish farms that have much better natural conditions for fish breeding (quantity and quality of water) or they have modern systems for water oxygenation.
According to the amount of fish produced, the tree analyzed fishponds -"DB FOOD" -R1 (44° 2'12.76"N, 19°38'20.44"E), "Mri-Tech" -R2 (43°53'47.30"N, 21°47'12.19"E) and "Dini-trade" -R3 (43° 6'38.56"N, 22°40'41.80"E) belong to the group of significant trout producers in Serbia, while according to the way of production they belong to the group of very modern and intensive trout fish farms in domestic circumstances (DB FOOD, 2015; Dini-trade, 2015; Mri-Tech, 2015).
Average production conditions in the analyzed fish farms are given in Table 2 .
The data presented in Table 2 are much better than the average ones for Serbia as a whole. The basic condition for the achievement of similar results is the use of modern breeding technology with the support of the water oxygenation system. 
Economic Results and Structure of Costs
Based on the data presented in Table 2 as well as other normative data, it can be made an analytical calculation for the production of trout for defined production conditions. For the calculation of economic results there were selected two fish farms with annual production of 50t (M1) and 150t (M2).
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Natural conditions for production and applied technology of production are the key factors that have a crucial impact on the realized production and economic results. Defined conditions and technology of production for which the calculation was made are the following:
-water temperature varies during the year (2°C-18°C),
-quantity of water varies considerably during the year and there is a lack of water during the summer,
-during the summer (June, July, August, September) there are used devices for the water oxygenation,
-the fish breeding begins by provision of fry of average mass amounts to 1g and ends with selling of consuming fish of average mass amounts to 300g,
-the average length of breeding lasts for 12 months. Defined natural production conditions are predominantly present conditions in Serbia, while the use of devices for water oxygenation could be considered as the modern technology for Serbia.
Value of production represents the value of table fish being sold. The quantity of table rainbow trout in the model M1 amounts to 50t, while in the model M2 it amounts to 150t. The price of table rainbow trout in Serbia varies during the year, while the wholesale price mostly depends on current supply and price of imported rainbow trout (Turkey and BiH). In the past 2 years the wholesale price fco buyer ranged from 340 RSD/kg and 380 RSD/kg.
Providing of fry may be carried out only by fish farms that are registered as the breeding organizations with special powers (The Law on livestock, 2009), whereby the price of 1g trout fry, including transportation costs, amount to 3,000-4,000 RSD/kg (without VAT). According to the data obtained from the practice, the losses in number of fishes during the breeding period up to the table size amount to 25%. The highest mortality is occurring in the early stages of breeding (up to 10g), which primarily depends on the age at which the young fishes have been transferred from hatcheries in the outdoor pools and the river water for further breeding. The average mass of dead fish is almost always below 50g, and usually between 30g and 40g.
The gross conversion represents feed conversion ratio (FCR) calculated on the basis of mass of the total produced fish (died and survived ones), while the net conversion represents the same indicator calculated on the basis of survived (sold) consuming trout. The price of feed for trout breeding varies considerably depending on the age fish category and way of purchase. In the trout fishery in Serbia it is predominantly used the high quality feed produced by the famous European producers (Aller Aqua, Coppens, Skretting), where the price depends on the quantity of the food and conditions of payment. In the calculation shown in Table 3 it was taken in account the average price for the medium energy feed (18-20 MJ/kg; digestible energy/kg feed) including the transportation costs.
During the breeding of rainbow trout, in the average case each generation of fish has been treated several times because of the bacterial infections (yersinia, furunculosis, flavobacteriosis) (Jeremić, Radosavljević, 2011; Radosavljević et al., 2013) . Selected data on the costs of treatment represent average values obtained from observed fish farms.
In the trout farming there are used different chemical agents for the purpose of disinfection of tools and accessories, vehicles, pools, as well as antibacterial, antiparasitic and fungicidal baths. Chemical agents that are usually used are benzalkoniumchloride, formaline, hydrogen-peroxide, peracetic acid (Burka et al., 1997) , as well as the chlorine lime (Biočanin et al., 2015) or quicklime for sanitation -microbiological decontamination.
In the period since 2005 to the present days, utilization of oxygen on the trout farms in Serbia is gaining in importance. The use of oxygen in the trout farms is a way for increase of production (Clark, 2003) . Although the utilization of oxygen and technical systems has long been in use in the trout fisheries of Europe, Serbia is still ahead of their massive use. Concerning the technical solutions, in Serbia there are most commonly used Turboxygene and Oxy-trans devices for oxygenation of the water, as well as the perforated hoses, and there are also the domestic devices for passive oxygenation of water -Oxy-box (Čanak, 2008) . The oxygen consumption depends primarily on the quantity and temperature of water during the period June-October and in the previous ten-year period it has ranged between 0.5 kg and 1.5 kg per kilogram of produced table fish.
In order to organize continuous control and the possibility of intervention on the fish farm, it is necessary to have permanently employed at least five fishery workers. With this number of employees it is possible to have two employees per shift three days a week at a time when none of them has used vacation leave. For more demanding operations such as the fish grading, fish bath treatment, stocking, catching of fish, packaging and transport of fish, it is necessary to hire additional labor force, i.e. the seasonal workers.
The consumer rainbow trouts are predominantly supplied freshly caught and chilled at 0-4°C in the appropriate packaging. The transportation costs consist of the following cost items: packing, ice, driver per diem costs and costs of transportation vehicle. Depending on the length and distance of transportation, as well as the quantity of fish being transported, in domestic practice these costs generally range between 15-25 RSD/kg of market size fish.
Costs of services include the fees for externally engaged technologist, veterinarian and accountant. In the M2 model it is anticipated that the fishpond has the full-time employed accountant.
The cost item marked as "Risk" represents the costs of probability that for some unforeseen reason production experience the total or partial collapse. Practice has shown that events such as flooding, power outages due to storms and fish poisoning due to unscrupulous polluters cannot be predicted in advance. The risk in this case is calculated as an item of variable costs, and essentially represents reduction in production value for the estimated amount of risk (Bohl et al., 1999 ; Schaeperclaus, Lukovics, 1998). The risk is directly dependent on the degree of production intensity as well as the skill of employees. In the calculation given here the "Risk" item has been listed, but there was not included any amount of this type of variable cost, i.e. the risk costs amount to 0 RSD.
The costs of water treatement could be significant item depending on the treatement system (Engle et al., 2005) . This paper has been charged this item as the labor costs of employees working on the cleaning of basins and removing of the excrements.
The fee for water is the cost which is determined annually and for 2015 it is determined at the level of 0.0223 RSD/m 3 of projected or utilized capacity (Regulation on the fees for water in 2015, 2015).
Depreciation of facilities represents depreciation of both production facilities and ancillary ones, such as water-catchment, supply channel, precipitator, basins for breeding, administrative building with warehouse, but also fences, roads, power cable with transformer. Depreciation of equipment includes the annual costs for replacing part of the grader, pools for transport, elevators for fish, devices for killing of fish and other equipment.
Property tax is calculated at the level of 0.4% of the fishpond real estate value (The Law on Property Taxes, 2001, 2002, 2004, 2007, 2009, 2010) . Tax on transportation vehicles is a part of the costs for annual vehicle registration and it is included in the consuming fish transportation costs.
Tax on the gross financial result (GFR) is calculated at the rate of 10% on the gross financial result if the GFR is the positive value (The Law on Gross Financial Result, 2001 Result, , 2002 Result, , 2003 Result, , 2004 Result, , 2010 Result, , 2011 Result, , 2012 Result, , 2013 Result, , 2014 .
Results and Discussion
On the basis of the calculated operating costs for consumer trout on two fishpond models (M1 -50t) and (M2 -150t), it can be seen that financial result for the M1 model is negative (-358,908 RSD) and for the M2 model is positive (2,638,799 RSD).
In the structure of total costs the variable costs account for over 70%, i.e. in the M1 model they amount to 71%, and in the models M2 they amount to 73.8%. A similar percentage share of variable costs in both analyzed models lies in the fact that in both analyzed cases it is present the same technology that causes similar variable costs. For M2 model fixed costs are lower than in the M1 model primarily due to lower labor costs of the full time employees.
The dominant costs in both models are the feed costs, which participate by 50% in total costs in both models. The second important cost item is the labor costs of the full-time employees which participate by approximately 20% in total costs. Those two items are followed by the following cost items: transportation, procurement of young fishes, oxygen and depreciation of facilities with a share in total costs between 3-5% for each mentioned item in both analyzed models.
The cost structure could vary greatly in relation to the natural and economic conditions for performing of the rainbow trout breeding. Thus, Hassan et al., (2007) gives an example that the labor costs account for 29% and the feed costs account for 28% in the production of trouts at the analyzed farms in Pakistan.
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In addition to the absolute production and economic performance indicators in the rainbow trout breeding, there can be calculated even the relative performance indicators, e.g. the economic efficiency and profitability of production, capital profitability and labor productivity (Gogić, 2009 ). In Table 4 there are shown the relative performance indicators calculated for both analyzed models of rainbow trout production. In the case of M1 model (annual production of 50t of trout), the coefficient of economic efficiency is less than 1 (Ce<1), i.e. this production is economically inefficient. In the case of M2 model (annual production of 150t of trout), the calculated coefficient of economic efficiency is positive (Ce>1), i.e. on each 1 RSD of costs is achieved 1.057 RSD of production value.
The rate of production profitability in the case of M1 model is negative (Pp = -1.99%), since this production has realized the losses. The rate of production profitability in the second case (M2) is positive, i.e. profit participates in the production value by 4.89%. The rates of capital profitability in the case of both models (M1 and M2) behave similarly as the rates of production profitability. Namely, in the M1 model Cp is negative, while in the M2 model Cp is positive and it amounts to 5.17%.
The labor productivity can be expressed both as natural an economic indicator. In this analysis, the labor productivity is calculated as the natural indicator, i.e. as a ratio of the amount of fish produced per full time employee. At the analyzed trout ponds in Serbia this indicator drastically differs in the case of 50t trout production and 150t trout production per year. The main reason for the difference is in the number of full-time employees. Assuming the presence of at least one full-time employee (because of the sensitivity of this production), the production and economic results are significantly burdened due to the high share of labor costs in total costs.
Conclusion
The production of rainbow trout in Serbia has dated since the first half of the 20th century, but the production in the way it works today (in concrete basins) has been significantly developed after the Second World War. In the recent decade it was slowly adopted in Serbia the modern technologies for trout breeding introduced from developed European countries, and those technologies have enabled achievement of much better production and economic results.
The aim of this work is to analyze the production and economic results in the rainbow trout farms in Serbia in the case of two production models with an annual production of 50t (M1) and 150t (M2) of trout, on the basis of assumed average production conditions and applied technology for rainbow trout breeding, which involves the use of water oxygenation.
The analysis showed that with the annual production of 50 tons of table trout (M1 model) there were achieved the negative economic results (loss of -358,908 RSD, a negative rate of production profitability of -1.99% and negative rate of capital profitability of -1.95%). The labor productivity in this model (M1) is 8,333 kg/ employee, calculated on the basis of the full-time employees. The main cause of negative economic indicators for M1 models lies in the full-time employees' labor costs, as it is necessary to provide the 24-four-hours monitoring on the pond which influences the number of the full-time employees.
Production of table rainbow trout in the M2 model (150t annual production) shows positive economic results (net profit of 2,638,799 RSD, the rate of production profitability of 4.89% and the rate of capital profitability of 5.17%).
In the structure of total costs, the dominant share has the feed (about 50%), while the labor costs of the full-time employees are in second place (about 20%). This points to the conclusion that if the Serbian producers want to improve the economic performances of trout production, primarily it is necessary to be reduced the costs of these two items (feed and labor costs).
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